CHAPTER 6 

STORE MODE/DATA MEMORY STOCK 



The STORE r.iooe STORES voices create a in thiz 
Edit i.ioae ano eifects prograMueti ir. the 
Function i^oae in i.iei.iory. 



6-1 3 Varieties of the STORE Function 



3 Types of Memory 

The DXl has two types of memory function, for 
voice data in the 2-channel VOICE MEMORY, anc. 
Pi::RFOr.iiAi;Ci^ 'hEHORY, Further, for each of 
these, the follov/ing three different types of 
memory are provided. 

(1) ihterijal memory 

Data is preservea insice tiie lXI: Rhl'. (VOICZ; 
i-;eM0RY=S voices X 4 banks X 2 channels; 
PfiRFORiiAIiCE ;iEMORY=B perf orniances /. u banks) . 

(2) CARTRIDGE 

Internal memory expansion, exterral oata 
storacje: ROIi (VOICE IiEi;ORY==32 voices X 2 
sides X 2 cartridges; PERFORilAIXi:: i;EIIORy=6 4 
performances) . RAil (VOICE iiE;iORY=32 voices X 

2 cartridCjGs; PERFORliAL^CE ;iE::0RY=6 4 
perf orr.iances) . 

(3) BUFFER 

Data is read into the buffer from the 
Cartridge or internal r.ieiriory for data editinc, 
and perf orrr.ance : RAM {(VOICE liEMORY' (Voice 
Edit Buffer) =2 channels X 1 voice; PERFORMANCE 
iiEiiORY {Perf orir.ance Edit Buffer )=1 
performance) ) . 

* The use of these three types of .nemory 
affords a wide range of operating 
possitlities. The STORE mooe allovrs you 
to exchange data air.ong the 2-channsl 
VOICE MEMORY and PERFORMANCE wEMORY in 
virtually any way required, 

3 Varieties of the STORE Function 

* The STORE raode is engaged by pressing the 
STORE button on the right sice of the 
control panel {Fig, B3) , The STORE r.iooe 
takes preceaence over all other modes, so 
the STORE mode can be switched to at any 
time just by pressing the STORE button. 
Further, when the STORE mode is 
disengaged, the mode engaged prior to 
entering the STORE mode will be returned 
to automatically. 

* To make the most effective use of this 
capability, we recommei^iQ that instead of 
preserving data with the STORE mode after 
the voice creation process has been fully 
completed, you should enter data at 
several stages throughout the voice 
creation process. This elininates the 
possiblity of losing all the data through 
an accidental misoperation. 

* The STORE mode has three options, STORE 



Fig. 82a. Voice Memory Data Transmission 
Channels 
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Fig, 82b, Performance Memory Data Transmission 
Channels 
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Fig. 83, Calling Store MODE 
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ALL, STORE VOICE, and STORE PEHFCRMAMCE, 
and these are selected via the DATA EUTRY 
MO switch. Using these three functions 
separately and together, it becomes 
possible to interchange data freely, 

(1) STORE ALL 

This STORES VOICE MEMORY and PERFORMAMCE 
MEMORY simultaneously. The Memory position 
can not be changed, and data can not be 
transferred between main unit and cartridge. 
* The following is displayeo: "STORE ALL 

FUOM>>CURRENT EDITItiG TO>>CURR£NT 

SELECTED?" 

(2) STORE VOICE 

STORES VOICE data in each of the separate 
channels. Memory position can be changed, ano 
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*uat^ can be trcnsferrec between raain unit and 
cartridcje, 

* The fcllovrin^^ ii displayed in the Play 
r:iooe: "STORt; VOICE FROii>>Ii]T Al-1 ;:x::X 
T0>>IIi7 AI-l YYYY?". 

* The follov;ing is displayed in the Eait 
r.iooe: "STCHE VOICE FROi:>> EDITING XKXX 
TO>>Ii,'T Al-1 YYYY?" {Fig. 35), 

*-FRGii>>Ii:'j Al-1" refers to the original 
nuFuber, "T0>>I1:t Al-1" refers to the 
STCP.E location, "XXXK" refers to the 
original Voice Kame or Edited Voice name, 
and "YYYY" refers to STORE location Voice 
IJahie* 

(3) STORE PERFORMAlsICE 

STORES data in PERFORIIAMCE MEMORY. Memory 
position can be changed, and data can be 
transferred betvyeen main unit and cartridge. 

* The rollowing is aisplayed: "STORE 
PERFORi^IXE FROM >> CURRENT XXXX TO>>i:iT 
Pl-1 YYYY?" (Fig. 36) , 

* "XXXX" refers to the first ten letters of 
the original Perf oriiiance Name or the 
chanced Perf orinance I-laine, "YYYY" refers 

I to first ten letters of the Perf orrdance 

f l.'arae in the STORE location, and "TO>>i:iT 

Pl-1" refers to the STORE location 

number. 

Fig. 84. Store All LCD Display 
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. 85. Store Voice LCD Display 
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.86. Store Performance LCD Display 
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^Meiuory Protect Function 

There is a iiieinory protect function which 
prevents accidental erasure of data in 
Internal MeiViory and in external RAM 
Cartridc;e3, This shoulo always be turnd OFF 
prior to engaging the STORE mode. Also, in 
order to prevent accidental erasure of the 
data after a STORE function has been 
coiapleteo, the Mesiiory Protect function shoulc 
be reset, 

* Viith regaro to the 'Internal Meiriory, the 
PerforLiance u Voice switch 6 of the 
Fvincticn riiooe is selected, and according 
to PROTECT aCHORY UtitCt the Memory 
Protection Function is engaged. It can 
be disengaged by pressing the DATA ENTRY 
MO button. Protect Memory 'Jrite will be 
reset when power is turned on again after 
having been turneo off, 

* The RAM Cartridge has a Mei.iory Protect 
switch, and v.' hen this is turned off, the 
Mer.iory Protection Function is defeated. 

* The ROM Cartridge is read-only. Since 
RGi; cannot be vvritten to, irieuiory can not 
be erased. 



6-2 Application of STORE ALL 



STORE ALL Application Exaiaples 

The STORE ALL function returns the data 

residing in the buffer to the original j^iewory 

number of the VOICE MEMORY and PERFORMAMCE 

MEMORY simultaneously. The following three 

types of data transfer are carried out at the 

saine time: 

Voice Edit Luffer A to DXl VOICE MEMORY A or 

VOICE MEMORY Cartridge A, 

Voice Edit Luffer E to DXl VOICE MEMORY D or 

VOICE MEMORY Cartridge B. 

Performance Edit Buffer to DXl PERFORM/iilCE 

MEMORY or PERFORMANCE MEMORY Cartridge. 

(Fig 87). 

* Data cannot be transferred between 
channels or between different memory 
numbers with the STORE ALL function, 

* Data cannot be transferred between the 
DXl and the Cartridge with STORE All, 
Data called from the DXl is returnee to 
the DXl, and data called from the 
Cartridge is returned to the Carrridge, 

Data storage and data transfer can be carried 
out in the following cases: 

* I: i;hen VOICE MEMORY number data stored 
in the DXl PERFORMAMCE MEMORY is changed 
and returned to the original PERFORIIAMCE 
MEMORY number while in the Play mode. 

* II: W'hen VOICE MEMORY number data stored 
in tne PERFORMAMCE MEMORY Cartridge is 
changed and returnea to the original 
Cartridge number while in the Play mode. 

* III: VJhen the voice data in the DXl 
VOICE MEMORY is changed and returned to 
the original VOICE MEMORY number while in 
the Edit mode. 

* IV: Uhen the voice data in the VOICE 
MEMORY Cartridge is changed and returned 
to the original Cartridge number while in 
the Edit mode. 

* Vi ;;hen the DXl PERFORMAtXE MEMORY 
effect data is changed and returned to 
the original PERFORM^^iliCE MEMORY number 
\\rhile in the Function mode. 

* VI: v;hen the Cartridge PERFORMAMCE 
MEMORY effect data is changed and 
returned to the original Cartridge number 
while in the Function mode. 

Fig. 87. Store All Transmission Channels 
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* VII: V?hen the DXl VOICE ilEHORY number 
stored in the DXl Perforiaance Memory is 
changed while in the Play raode, \n\en the 
voice data is changed while in the Edit 
raode, and when the effect data is changed 
and returned to the original DXl 
PSRFOUilAlICE HEIIORY while in the Function 
mode {i.e., I, III and V combined). 

The STORE ALL process (fig, 88) 

The above VII operations can be accomplished 
with the foilov/in^ process, 

(a) Turn all mode selectors OFF and enter 
the PLAY mode, 

(b) Select the PERFORMAIICE MEMORY STORE 
destination and call the data into the 
PERFORMANCE EDIT BUFFER. 

(c) Select the voice data to be edited from 
both VOICE MEMORY channels and call the 
data into the VOICE EDIT BUFFER. 

(d) Sv/itch to the EDIT mode. 

(e) Edit the data in the VOICE EDIT BUFFER 
of the flashing channel. 

(f) Select the other channel by pressing 
the coninuousiy lit channel button. 

(g) Edit the data in the VOICE EDIT BUFFER 
of the flashing channel. 

(h) Switch to the FUNCTION mode. 

(i) Edit the effect data in the PERFORMANCE 

ZUrx BUFFER, 
(j) Turn PROTECT MEMORY WRITE OFF. 
(k) Switch to the STORE mode. 
(1) STORE ALL is autoiaatically selected, 
(m) Press the DATA ENTRY YES button and the 

A/3 VOICE EDIT BUFFER data and 

PERFORMANCE EDIT BUFFER data will be 

stored simultaneously. 

* If the YES button is pressed while 
PROTECT MEMORY WRITE is still ON, the 
"**ERi;Ori** Memory protected! " message 
will be ai splayed. 



6-3 STORE VOICE APPLICATIONS 

STORE VOICE Application Examples 

The i/i'ORE VOICE function periuits storing VOICE 
MEMORY data to a specified memory position. 
Data can oe transferred from the A and D VOICE 
EDIT BUFFERS to the A and B internal memory or 
A and 3 cartriage memory (fig. 39) . 

* STORE VOICE can oe porfori.iea only for one 
channel at a time. 



The follov/ing data storage anci transfer 
processes are possible: 

* I: Storing VOICE MEMORY data (internal 
or cartridge) in a different memory 
position in the PLAY luoue, 

* II: Storing VOICE MEMORY oata (internal 
or cartridge) in a different meiuory 
channel in the PLAY moce. 

* III: Storing VOICE MEMORY data betv;een 
the internal memory and an external 
cartridge in the PLAY inode. 

* IV: Returning VOICE cata (internal or 
cartridge) to the original i:,emory 
position after editing in the EDIT mode, 

* V: Storing VOICE data (internal or 
cartridge) in a new memory position after 
eoiting in the EDIT mooe, 

* VI: Storing VOICE aata (internal or 
cartridge) in a different channel after 
editing in the EDIT mode. 

* VIIi Storing VOICE data in an external 
cartridge after editing in the EDIT mode. 

* VIII: Storing VOICE data from an 
external cartridge in the internal memory 
after editinng in the EDIT mooe. ^^ 

The STORE VOICE process (fig, 90) 

The above VII operations can oe acco;,iplished 
with the following process. 

(a) Select the voice oata to be edited from 
both VOICE MEMORY channels and call the 
data into the VOICE EDIT BUFFER, 

(b) Insert a VOICE MEMORY RAM CARTRIDGE. 

* Turn the CARTRIDGE switch OFF. 

(c) Switch to the FUNCTION mode, 

(d) Turr, PROTECT MEMORY WRITE OFF, 

(e) Turn the FUNCTION switch OFF, 

Fig. 89. Store Voice Transmission Channels 
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Fig. 88. Store All Operating Process 
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Fig. 90. Store Voice Operating Process 
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(f) L'uitch to tne iZDIT rriOue, 

(g) Edit the 6a ta in the VOICE EDIT BUFFEP 
ot" the ilasiiing channel. 

(h) Switch to the STORE mode, 

(i) Usinc tht=; DATA El^TRY IIO button call the 

STORE VOICE moue. 
(j) Turn the CARTRIDGE switch or the 

channel to be stored to OV, 

* If an incorrectly fcrKiattec cartridge is 
inserted or the wrong access proceaure is 
lolloweci, the "**£RROR** Cartricge forntat 
conflict!" message will appear. 

* If a cartricge is not inserted the 
"**ERROR** Cartridge not ready 1" message 
will appear. 

* If PROTECT ]:e:iory ;;rite is on the 
"**ERR0R** v;-protected! " i.iessage will 
appear. 

(k) 'Use the VOICE .inilORy switches to select 

the STORE destination position, 
(1) Press te DATA EMTRY YES button to 

initiate the STORE operation, causing the 

eoiteo ciota in the buffer to be sent to 

the cartridge, 
(m} The EDIT mocie will be returned to 

automatically, 
(n) Press the other channel button to 

sv.'itch channels, 
(o) Edit the oata in the VOICE EDIT DUFFER 

of the flashing channel, 
(y) Switch to the STORE n.oae, 
(q) Using the DATA ENTRY i^^O button call the 

STORE VOICE raode. 
(r) Turn the CARTRIDGE switch of the 

channel to be stored to OH, 
(s) Use the VOICE MEMORY switches to select 

the STORE oestinaticn position, 
(t) Press the DATA EUTRY YES button to 

initiate the STORE operation, causing the 

edited data in the buffer to be sent to 

the cartridge. 



6-4 STORE PERFORMANCE APPLICATION 



STORE PERFORMANCE application examples 

STORK PERFORMAlj'CE pern. its storing data in a 
specified PERFORMANCE MEMORY position. Data 
can be transferred froiu the PERFORMANCE EDIT 
BUFFER to an internal PERFORMANCE MEMORY 
position or to an external PERFORMANCE MEMORY 
CARTRIDGE. 

Fig. 91. Store Performance Transmission 
Channels 
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* The STORE PERFORM/u^]C£ function pen., its 
storing PERFORMANCE MEMORY parameters 
(VOICE MEMORY number, CARTRIDGE switch 

ON/OFF status, KEY ASSIGN MODE, etc,). 

The following data storage and transfer 
processes are possible: 

* I: Storing PERFORMANCE MEMORY data 
(internal or cartridge) in a different 
meniory position in the PLAY liiooe, 

* II: Storing PERFORMANCE MEMORY data 
between the internal memory and a 
cartridge raeinory in the PLAY node, 

* III: Editing the voice nerriory number 
data in a PERFORMANCE MEMORY position ano 
re-storing it in the original rr.eiTiory 
position in the PLAY moae. 

* IV: Editing the voice meiiiory number data 
in a PERFORMANCE MEMORY and storing it in 
a different rjemory location in the PLAY 
mode. 

* V: Editing the voice iviemory number data 
in an internal PERFORMANCE MEMORY and 
storing it in an external PERFORMANCE 
MEMORY CARTRIDGE. 

* VI: i-iditing the voice memory nuinber data 
in PERFORMANCE MEMORY data from an 
external cartridge and storing it in the 
internal PERFORMANCE MEMORY in the PLAY 
mode. 

* VII: Storing edited PERFORMANCE MEMORY 
effect data (internal or cartridge) back 
in the original PERFORMANCE MEMORY 
position in the FUNCTION mode, 

* VIII: Storing edited PERFORMANCE MEMORY 
effect data (internal or cartridge) in a 
different mer.iory position in the FUNCTION 
mode. 

* IX: Storing edited PERFORMAMCE MEMORY 
effect data in an external cartridge in 
the FUNCTION mode, 

* X: Storing PERFORMANCE MEMORY effect 
data called from an external cartridge 
ana edited in the internal PERFORMANCE 
MEMORY in the FUNCTION mode. 

The STORE PERFORMANCE process (fig. 92) 

The above X operations can be accomplished 
with the following process: 

(a) Insert a PERFORMAIKE MEMORY CARTRIDGE 
into cartridge slot A. 

(b) Press the CARTRIDGE switch while 
holcing a PERFORM^iI'ICE MEMORY switch to 
access the cartridge. 

* (b) is the procedure for accessing 
PERFORMANCE MEMORY (FORMAT = 01) 
cartridges. 

* If an incorrectly formatted cartridge is 
inserted or the wrong access procedure is 
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followed, the "**SRKOH** Cartridge format 
conflict!" message v/ill appear. 
* If a cartridge is not inserte-o the 

'•**ERROR** Cartridge not ready!" niessage 
will appear, 

(c) The end of the upper rov/ of the 
performance name display will reao 
"<<CARTRIDGi:>>" indicating the 
PERFORilAilCE MEMORY cartridge is being 
accessed. 

(d) Select the PERFORilAIiCE MEMORY data to 
be editeo and call it into the 
PERFOR.uaMCE edit BUFFER. 

(e) Switch to the FUiJCTIOII mode. 



(f) Edit the effect date, 

(g) Tarn PROTECT MEMORY iJRITE OFF, 
(h) Switch to the STORE mode. 

(i) Press the DATA EMTRY MO button to call 
the STORE PERFORMAIICE function, 

(j) Turn the CAxRTRIDGE switch OFF. 

(k) Select the destination PERFORMAMCE 
MEMORY po si t i on , 

(1) Press the DATA EMTRY YES button to 
initiate the STORE process. The data in 
the PERFORiiAMCK EDIT DUFFER will be 
transferred to the designateo PERFORMAMCL 
MEMORY position. 



Fig, 92. Store Performance Operating Process 
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CHAPTER 7 

VOICE INITIALIZE/PROGRAMMING A NEW VOICE 



In this section we'll look at the steps 
involved in creating a completely new voice 
using initialized voice and effect parameters. 
As an example, we'll program a "HORN ENSEMBLE" 
voice with a stereo effect. 

* The voice to be programmed in this 
chapter is not included in the DXl preset 
voices. 



7-1 Programming a voice from the INITIALIZE 
MEMORY state 

{1) THE VOICE PROGRAMMING FLCV? CHART 

Pphen beginning to program a voice from the 
initialized state, the proper procedure must 
be followed to achieve the highest efficiency. 
The finer details of the process will vary 
according to the type of voice that is to be 
programmed, but to create a voice using both 
channels A and B with a stereo effect, the 
following general procedure should be 
followed. 

* Call the initialized data =^ 

Enter the channel A voice data -^^ 

Store the voice data and alter channel B. 

Enter effect data and effect controller 

data. 

Store the effect data. 



* 
* 



{2) CALLING THE INITIALIZED DATA (fig. 94) 

The FUNCTION mode MEMORY MANAGEMENT buttons 
are used to call the INITIALIZE MEMORY 
function, 

(a) INITIALIZE VOICE 

Switch to the FUNCTION mode, and run the 
^ INITIALIZE VOICE function on both 
P channels. 

* With INITIALIZE VOICE, the initialized 
voice parameter data for each channel can 
be called into the VOICE EDIT BUFFER. ^/»« 

* Normally, INITIALIZE VOICE will be 
performed on both channels, In this case, 
however, we'll initialize channel A only, 
enter the voice data, copy the channel A 
data to channel B and alter it. It is 
therefore only necessary to initialize 
channel A. ^p.4S 

* The initial data created by the 
INITIALIZE VOICE function is not totally 
"blank" data, as is created by the 

Fig. 94. Initialize Memory 
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Fig. 93. Flowchart; Creating Voice from the 
Initial Data 



Calling initial data, 

(a)INITIALIZE VOICE A • B FUNCTION MODE 

{b)INlTIALIZE PERFORMANCE FUNCTION MODE 
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Entering voice data in channel A. 

(c)ALGORITHM A EDIT MODE 

(d)OCILUTOR A EDIT MODE 

(eJOPERATOR (XJTPUT LEVEL A EDIT MODE 

(f)ENVELOPE GENERATOR A EDIT MODE 

(ff)KEYBOARD SCALING A EDIT MODE 

(h»KEY VELOCm A EDIT MODE 

(^>LFO A EDIT MODE 

(J)TRflNSPOSE A EDIT MODE 
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Storing voice data and 
correcting channel B. 
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Entering effect data and 
effect control data. 

(P)F1 : DUAL MODE DETUNE etc FUNCTION MODE 

(q)F2 : POLY/MONO etc A • B FUNCTION MODE 

(r)F3: PITCH BEND A • B FUNCTION MODE 

(s)F4 : PtffiTAMENTO A • B FUNCTION MODE 

(t)F5 : SUSTAIN PEDAL ASSIGN etc A • B FUNCTION MODE 

(«)F6:M0O. WHEEL • FOOT CONT. A • B FUNCTION MODE 

(v)F7 : BRTH CONT. • AFTER TOUCH A • B FUNCTION MODE 

*«^)F8 : SPLIT POINT • KEY SHIFT A • B FUNCTION MODE 

(x)F9-ll : KEY INDIV. AFTER TOUCH - A • B FUNCTION MODE 



^ 



Storing effect data, 

(y)F8 : PERFORMANCE NAME FUNCTION MODE 

U)STt)RE PERFORMANCE - STORE MODE 
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formatting of RAM cartridges. Instead, 
all parameters are set to values which 
make subsequent voice programming as easy 
as possible. 

* When INITIALIZE VOICE is used, the EDIT 
indicator will light even though the 
FUNCTION mode is selected. Then, simply 
by turning the FUNCTION switch OFF, the 
EDIT mode is automatically selected 
permitting immediate data entry. 

* In this case, first use the INITIALIZE 
PERFORMANCE function and then exit the 
FUNCTION mode. 

(b) INITIALIZE PERFORMANCE 

While still in the FUNCTION mode, run the 
INITIALIZE PERFORMANCE function. 

* The INITIALIZE PERFORMANCE function calls 
initialized PERFORMANCE MEMORY parameter 
data into the PERFORMANCE EDIT BUFFER, -P.« 

* As with INITIALIZE VOICE, INITALIZE 
PERFORMANCE does not create totally 
"blank" data. The parameters are set up 
for the easiest programming, ^p.44 

* Since the OP 2—6 OPERATOR OUTPUT LEVEL 
in both channels A and B are initially 
set at 0, the only sound that will be 
hear at this point is that of the OP 1 
carrier. No FH effects will be heard, -^/».5 

* After running INITIALIZE PERFORMANCE, 
turn the FUNCTION switch OFF to exit from 
the FUNCTION mode. 



7-2 ENTERING VOICE PARAMETER DATA 



Here, only the channel A data will be entered. 

The channel A data will then be copied to 

channel B and altered. 

* In order to hear the results of the data 
entered, the OPERATOR OUTPUT LEVEL of OP 
2 through OP 6 should be set at around 
90. 

Make sure that all operators are ON, 
While programming the voice parameters, 
play a key within the most commonly used 
horn range (Al — C2) . The maximum range 
of a horn is from FO to F4, 
After completing each programming step, 
it is a good idea to save the programmed 
data with the STORE ALL function to 
prevent accidental data loss. 



Fig, 95. Entering Voice Data (Algorithm) 
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(1) ENTERING THE CHANNEL A VOICE DATA 
(fig, 95. 96) 

(c) ALGORITHM : A -A22 

The basic tone generator characteristics 

will be set in this section. 
* ALGORITHM ={> 3 

Algorithm 1 is automatically selected, but 

it is necessary to select an algorithm 
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which is most suited to the target horn 
voice. We'll use algorithm 3, which has 
2 carriers, each with 2 modulators. 

* OP 1 will be used to create the slow 
timbre variation of a horn, and OP 4 with 
feedback will be used to add the horn's 
distinctive "rasping" effect, 

* FEEDBACK =^ 7 

FEEDBACK is used to generate noise. Set 
FEEDBACK to 7, 

(d) OSCILLATOR : A -A2? 

More "basic" tone generator settings, ^^ 

* MODE =!> OP 1—6 - FREQUENCY RATIO (no A 
change) ^^ 

* COARSE, FINE ^ OP 1 — 6 - 1,00 (no 
change) 

A setting of 1,00 makes for the easiest 
programming of brass instrument 
harmonics. 

* DETUNE =^ OP 1—6 = (no change) 

* The chorus effect will be created using 
DUAL MODE DETUNE in Step (p) . If more 
richness is required, DETUNE can be 
programmed later. 

* KEY SYNC -^ ON (no change) ■={> PERFORMAiaCE 
MEMORY — BANK 8 -A29 

(e) OPERATOR OUTPUT LEVEL : A -*P^ 
-> OP 1, 4 = 99/ OP 2, 3,5,6= 70 

The carrier operator (OP 4) is set to 99. 
The modulator operators are all set to 70 
to give a softness to the sound. This 
completes the basic voicing. 

(f) ENVELOPE GENERATOR i A -P-2J 

Once this step is complete, the sound 
will be close to the desired horn voice. 

* EG ^ 
-^ OP 1, 4 : Rl— 4 = 99/ Ll— 3 = 99/ L4 W 

(no change) 
-> OP 2, 3 : Rl, R2 = 50/ R3, R4 = 99/ Ll 

= 99/ L2— 4 = 
-^ OP 5, 6 : Rl = 65/ R2 = 50/ R3 , R4 = 

99/ Ll = 99/ L2— 4 = 

OP 2 and 3 create the horn's gentle timbre 

variation. The Rl of OP 5 and 6 is set 

faster than Op 2 and 3 to bring out the 

raspiness of brass instruments. 

* Since many modulators use the same data, 
the FUNCTION mode MEMORY MANAGEMENT COPY 
ENVELOPE DATA function can shorten the 



Fig. 96. Entering Voice Data (Oscillator-Key Velocity) 
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data entry process. 

* If the envelope variation is 
insufficient, increase the OPERATOR 
OUTPUT LEVEL of the modulators, 

* PITCH EG =0 Rl— 4 » 99/ L1--4 - 50 (no 
change) 

* }^.^} : «0 ^n<3 L4 - 48, a pitch slur at 
initial attack can be created. 

(g) KEYBOARD SCALING : A -pjff 
This function is used to create a 
generally brighter, brassier tone outside 
the horn's central range, 

* LEVEL SCALING 

-> OP 1, 3—6 : DEPTH L, R « 0/ CURVE L, R 
^%;^P/ ^^^*^ ^^NT « (no change) 
=> OP 2 : DEPTH L = 20, DEPTH R « 10/ 
CURVE L, R - +LIN/ BREAK POINT - 30 
For greater brightness, increase the 
level of OP 2. 

* RATE SCALING ^ OP 1—6 = (no change) 
(h) KEY VELOCITY : A -P^ ^nange; 
=^ OP 1, 4 « 5/ OP 2, 3, 5, 6 - 3 

This creates the effect that the harder 
the horn is blown, the louder and 
brighter the tone, 
(i) LPO : A -PJ7~P^ 

The SENSITIVITY block AMPL. MODULATION 
and PERFORMANCE MEMORY section LFO 

Eu^tr^^''^.^''^ ®®^ ®^ *^^^*^ the MODULATION 
WHEEL can be used to control the stereo 
tremolo effect, and the FOOT CONTROLER 
can be used for volume control. 
The effects can not be used until the 
FUNCTION mode MOD. WHEEL and FOOT 
CONT. data are entered. 

* AMPL. MODULATION ^ OP 1 , 4 « 3/OP 2, 3, 
5,6-2 

Carrier modulation for tremolo and 

modulator modulation for wow are added. 

* WAVE =J> TRIANGLE (no chanqe) 

* SPEED -^ 12 

* DELAY =>> (no change) 

* PMD -> (no change) 

* PMS =t> 

Vibrato is not used with this voice, so PMS 

* If vibrato is to be added with after 
touch response, etc, set PMS at 3. 

* AMD -t* (no change) 

* KEY SYNC -^ ON (no change) 

iUu™^^^^^ • A -> +00 (no change) -^P.m 
» This is normally only used if the range 

of the target voice i& outside that of 

the DXl keyboard. 

* The TRANSPOSE function can be used to 
place the programmed voice's most 
commonly used range in the most 
accessible portion of the keyboard. 



Fig. 97. Entering Voice Data (LFO, Transpose) 
and Storing 
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i^lLtVi^i^^ ™^ ^°^^E DATA AND ALTERING THE 
CHANNEL B DATA (fig. 95 — 97) 

(k) VOICE NAME : A (no change) -/•» 
Normally, the voice name should be 
programmed when the voice data for 
channel A has been set. 

(1) STORE ALL : A ^pja 
When the voice data has all been set for 
Channel A, use STORE ALL to store the 
data from the VOICE EDIT BUFFER A into 
VOICE MEMORY A. 

*i f^^Ll^^^^ °°"^^ ^^s<^ ^^ »sed for this, 
(m) STORE VOICE : A => B -*A« 

The voice data stored in VOICE MEMORY A 
is copied to VOICE MEMORY B. 

* In this case, the EDIT mode is 

om^2!!^^^^*^^y entered as soon as the 
STORE is complete. Then, by switching to 
channel B, the data copied from channel A 
can be edited. 

(n) VOICE PARAMETER : B -^FJf-P.JO 
The necessary alterations will be made to 
the VOICE PARAMETERS in channel B. 
Here, only the LFO SPEED parameter 
necessary to create the stereo tremolo 
effect will be altered. 

* LFO SPEED «=!> 10 

This was set to 12 in channel A. it is 
set for a slower speed here. 

* Vi*^*? *^^® "close" speed setting (12 in A, 
10 in B), a stereo effect in which the 
tremolo effect is somewhat "blurred" is 
created, 

*A more distinct tremolo sound can be 

created by setting the channel A speed to 
12 and the channel B speed to 6. 

(o) STORE ALL : B 
This time, the edited data in the channel 
B VOICE EDIT BUFFER is stored in the 
VOICE MEMORY. 



7-3 ENTERING THE PERFORMANCE MEMORY 
PARAMETERS 

Most of the FUNCTION mode effect parameters 
are independent for each channel. Since the 
PERFORMANCE MEMORY is the same for both 
channels, however, the data cannot be copied 
from one channel to the other. The 
PERFORMANCE MEMORY parameters must be entered 
into each channel directly for each 
programming step. 

* Accidental data loss can be prevented 
by using the STORE ALL function to store 
the data from the BUFFER into the main 
memory after each step of the voice 
programming process. 
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* Enter the FUNCTION mode before 
performing the following operations. 

(1) ENTERING EFFECT AND EFFECT CONTROLLER DATA 

(fig. 98) 

(p) Fl I DUAL MODE DETUNE etc -ASff 

* This functions simultaneously for 
channels A and B, 

* MASTER TUNE => +00 (no change) 

Master tune must be set to +00 to achieve 
reference pitch. 

* DUAL MODE DETUNE ^> 10 

The channel A and B voices have been made 
virtually identical to support the stereo 
effect. Using the DUAL MODE DETUNE 
function it is possible to create a 
stereo chorus effect independently from 
the stereo tremolo effect. 

* OSCILLATOR DETUNE can be used to create 
an even deeper chorus effect. 

tq) F2 : POLY/MONO etc ^P.3S 

* POLY/MONO : A, B =; POLY (no change) 

* MONO is used for solo or monophonic 
instrument voices. 

* SOURCE SELECT : A, B =i> (no change) 
(r) F3 : PITCH BEND -R* 

* PITCH BEND RANGE : A, B =1> 5 (no change) 
By setting the A and B ranges differently, 
a variable detune effect can be created, 

* PITCH BEND STEP : A, B =^ (no change) 
(s) F4 : PORTAMENTO -/».» 

* PORTAMENTO/GLISSANDO : A, B =K> PORT (no 
change) 

* PORTAMENTO MODE : A, B =^ RETAIN (no 
change) 

* PEDAL ASSIGN : A, B -^ ON (no change) 

* TIME : A, B -C> (no change) 

* Portamento is an extremely important 
factor in string instrument voices. 

(t) F5 : SUSTAIN PEDAL ASSIGN, etc -RJ7 

* OUTPUT LEVEL ATTENUATE ; A, B -> 7 (no 
change) 

* PROG. OUTPUT ASSIGN : A, B -i> ON (no 
change) 

* SUSTAIN PEDAL ASSIGN : A, B -> ON (no 
change) 

* Basically, a sustain effect is not 
normally used with continuous-tone 
instruments like brass or organ. 

(u) F6 : MOD, WHEEL, FOOT CONT. ^P.38 
The modulation wheel is set to control 
tremolo, and the foot controller is set 
to control volume. 

* MOD. WHEEL SENSITVITY : A, B =^ 15 (no 
change) 

* MOD. WHEEL ASSIGN : A, B «4 010 

010 - AMD, permitting tremolo control. 

Fig. 98. Establishing Performance Memory 
Parameters 
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* FOOT CONT. SENSITIVITY : A, B =^ 15 
This is set to 15 so that a foot 
controller plugged into the rear-panel 
MODULATION ^ack can be used to control 
volume from OFF to MAX. 

* FOOT CONT, ASSIGN : A, B -^ 100 

100 = EEC, permitting volume control. 

* If LFO SPEED is set to about 35 and FOOT 
CONT. ASSIGN is set to 001 (PMD) , the 
foot controller can be used for vibrato 
control. 

(V) F7 : BRTH CONT. , AFTER TOUCH --P.3S 

* BRTH CONT. SENSITIVITY : A, B -C> (no 
change) 

* BRTH CONT, ASSIGN : A, B -^ 000 (no 
change) 

* The BCl breath controller can be used to 
"blow* the horn voice if BRTH 

CONT. SENSITIVITY is set to 15 and BRTH 
CONT. ASSIGN is set to 100. 

* AFTER TOUCH SENSITIVITY : A, B -=> (no 
change) 

* AFTER TOUCH ASSIGN : A, B =^ 000 (no 
change) 

* If LFO SPEED is set to about 35, AFTER 
TOUCH SENSITIVITY is set to 5 — 15, and^ 
AFTR TOUCH ASSIGN is set to 001, after ^P 
touch vibrato control is possible. 

(w) F8 : SPLIT POINT etc ^P.40 

* SPLIT POINT = A, A -> C3 (no change) 
When completely different voices from 
channel A and B are used, the KEY ASSIGN 
MODE can be set to SPLIT, and the channel 
A voice played on the section of the 
keyboard below the SPLIT POINT while the 
channel B voice is played above the SPLIT 
POINT. 

* KEY SHIFT : A, B -> +00 (no change) 
(X) F9~ll : KEY INDIV. AFTER TOUCH -AW 

A shallow KEY INDIVIDUAL AFTER TOUCH 
effect is programmed. The level and 
timbre of individual notes within a chord 
can be individually varied. 

* TOTAL SENSITIVITY : A, B -D 15 

TOTAL SENSITIVITY is set to 15 and overall 
balance is adjusted using the individual 
OPERATOR DEPTH parameters. 

* DECAY RATE : A, B ={> 50 — 99 

A fast DECAY RATE is set for a sharp ^ 
variation, ^^ 

* RELEASE RATE : A, B ^> 99 (no change) ^ 

* A sustain effect is produced if RELEASE 
RATE is set to a small value. 

* OP 1—6 DEPTH : A, B -I> 7 

(2) STORING THE EFFECT DATA (fig. 98) 

(y) FB : PERFORMANCE NAME -^P.40 

* Normally a total voice/effect name, an 
effect-only name or the programmed date 
is given once the effect data has been 
entered. 

(z) STORE PERFORMANCE ^P.S3 
The completed effect data in the 
PERFORMANCE EDIT BUFFER is Stored into 
the PERFORMANCE MEMORY. 

* After using STORE PERFORMANCE, exit the 
FUNCTION mode. 

* CAUTION: If the FUNCTION mode is exited 
and different PERFORMANCE MEMORY is 
selected before the STORE PERFORMANCE 
function is used, the data in the 
PERFORMANCE EDIT BUFFER will be lost. 
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CHAPTER a 

USING THE MIDI TERMINALS 



In this chapter we'll take a close look at how 
the MIDI terminals on the DXl can be used to 
set up a system with other instruments and 
equipment, and how the system can be operated. 



8-1 ABOUT THE MIDI TERMINALS 



(1) MIDI SPECIFICATIONS 

MIDI stands for Musical Instrument Digital 
Interface. This system permits sending 
control data back and forth between MIDI 
compatible instruments and other equipment, -»/»./? 

P* Signal Types 

The digital MIDI signals must confirm closely 
to a predetermined set of specifications for 
maximum compatibility. Therefore, MIDI 
control can only be used with instruments or 
other equipment specifically designed for MIDI 
compatibility. In the DXl, the MIDI signals 
are basically divided into 2 groups: CHANNEL 
INFORMATION and SYSTEM INFORMATION. 

** CHANNEL INFORMATION 

This group of signals incorporates the 
performance data: i.e. "remote control" 
signals such as key ON/OFF and effect 
controller status. These fall under the 
heading of BAiSIC EVENT DATA, Voice memory 
selection, and data entry data fall in the 
OTHER EVENT DATA category within the CHANNEL 
INFORMATION signal group. Hovever, the 
receiving instrument or equipment may not have 
all the features controllable by these 
"signals, making the corresponding signals 
inusable. 

* Main BASIC EVENT DATA signals -*P.73 
KEY ON/OFF 

KEY NUMBER 

KEY VELOCITY (INITIAL TOUCH) 

PITCH BEND 

SUSTAIN ON/OFF 

* Main OTHER EVENT DATA signals -A7# 
LFO MODULATON 

EG ^IhS 

PORTAMENTO TIME 
PORTAMENTO ON/OFF 
PROGRAM CHANGE 

{VOICE NUMBER/PERFORMANCE NUMBER) 
DATA CHANGE {DATA ENTRY) 

**SYSTEM INFORMATION 

This signal group includes SYSTEM EXCLUSIVE 
DATA (memory data transfer, parameter 
switchihg) and SYSTEM REAL TIME DATA 
(sequencer control). In particular, SYSTEM 
EXCLUSIVE DATA is highly dependent on the 



functions and data format of the instrument . 
used, and cannot be used with instruments or 
equipment having a different system. SYSTEM 
EXCLUSIVE DATA can currently only be used with 
Yamaha DX series synthesizers and related 
equipment. If the receiving instrument is not 
a DXl, some of the signals described below may 
not be usable, depending on the functions and 
features of the receiving instrument. 

* Main SYSTEM EXCLUSIVE DATA signals -*A7f 
VOICE EDIT BUFFER DATA 

(ONE VOICE BULK DATA) 
PERFORMANCE EDIT BUFFER DATA 

(ONE PERFORMANCE BULK DATA) 
VOICE MEMORY DATA 

(ALL VOICE BULK DATA) 
PERFORMANCE MEMORY DATA 

{ALL PERFORMANCE BULK DATA) 
VOICE PARAMETER CHANGE 
FUNCTION PARAMETER CHANGE 

* Main SYSTEM REAL TIME DATA signals ^P.TS 
REMOTE SEQUENCE (START/PAUSE/STOP) 

* Signal Channels 

16 indepedent MIDI data channels (1 — 16) are 
incorporated, and each can be independently 
controlled. The channel used depends on the 
instrument or piece of equipment used. The 
channel used by the receiving equipment must 
be matched with that of the transmitting 
equipment. 

* The DXl transmission channel is channel 1. 

* When the DXl is to receive data from an 
external source, the FUNCTION mode F2 
SOURCE SELECT function must be used to 
match the receiving channel in the DXl 
with the transmitting channel in the 
external data source, Channel is the 
DXl keyboard, ^p.36 

* If the OMNI mode is set using the 
FUNCTION mode F15 SET STATUS function, 
reception on all channels simultaneously 
is possible. This is useful if the 
channel of the transmitting equipment is 
not known, or it is necessary to reveive 
on more than one channel at once. 

* The Connectors 

The MIDI connector specifications are rigidly 
determined to ensure full compatibility 
between all MIDI equipment. 

**Connector 

The standard MIDI connector is a DIN type. 

* The instrument-side connector is a 5-pin 
DIN jack, 

* The MIDI connection cable is fitted with 
5-pin DIN plugs on both ends. Please use 
the optional MIDI cables: MIDI-03 (3 
meters) or MIDI-15 (15 meters). 
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**MIDI IN, MIDI OUT, MIDI THRU 

The MIDI connectors are provided on the rear 
panel. Three connectors are provided MIDI 
OUT, MIDI IN, and MIDI THRU {fig. 99). 

* MIDI IN: receives signals from an 
external source. 

* MIDI OUT: Transmits signals to an 
external receiver. 

* MIDI THRU: Outputs the same signal 
received at MIDI IN. 

Fig. 99. MIDI Terminals 
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(2) Some MIDI system examples 



The MIDI terminals can be used to create an 
almost unlimited variety of music systems. 
The following are a few examples, 

* Real time control of the DXl from an 
external instrument or equipment. 

* I: Remote keyboatd => DXl, 

That is, play the DXl from a remote 
keyboard. 

* II: MIDI compatible instrument =C> DXl, 
Play the DXl from another instrument, 
including other DX series keyboards. 

* III: MIDI sequencer ^ DXl. 
Automatic performance under the control 
of an external MIDI sequencer. 

* IV: Computer ^ MIDI interface =^ DXl. 

A MIDI interface can be used to connect a 
computer to the DXl for automatic 
performance, computer composition and 
editing, 

* Real time control of an external instrument 
or equipment from the DXl, 

* V: DXl =^ MIDI instrument. 

Use the DXl to control another MIDI 
keyboard, including the DX series 
keyboards. 

* VI: DXl ^ MIDI interface -^ computer. 
Storing data in an external computer from 
the DXl, via a MIDI interface (Real -time 
sequencer control, composition software 
control, etc.) . 

* Mutual real time control between the DXl and 
an external instrument or equipment, 

* VII: DXl <^=^ DX series keyboard. 
Mutual data entry between the UXl and 
another DX series keyboard. 

* VIII: DXl <^^ MIDI interface <^^> 
Computer, 



Mutual data entry between the DXl and a 
computer (voice programming support 
software, etc) , 

* Mutual data transfer between a DXl and an 
external instrument or equipment. 

* IX: DXl <^=^ DX series keyboard. 
Mutual memory data transfer between the 
DXl and another DX series keyboard. 

* X: DXl <J==^ MIDI interface <J==^ Computer. 
Mutual memory data transfer between the 
DXl and a computer. 



8-2 MIDI SYSTEM CONNECTIONS AND 
OPERATIONS 

(1) Controlling the DXl from a remote keyboard 

In this example the keyboard, voice selectors 
and effect controllers of an external 
keyboard, such as the Yamaha KXl, are used to 
control the DXl (fig. 100), 

* Main Signal Contents. ^^ 

* Reception: BASIC EVENT DATA, OTHER EVENT 
DATA. 

* Connection and Operating Procedure 

(a) Connect the remote keyboard MIDI OUT 
terminal to the DXl MIDI IN terminal. 

* If it is desired to simultaneously 
control other instruments as well, 
connect as follows: 

Remote keyboard MIDI OUT "^^ Instrument 1 
MIDI IN. 

Instrument 1 MIDI THRU ^ Instrument 
2 MIDI IN, etc, 

(b) Switch the DXl to the FUNCTION mode, 
and set F15 MIDI SWITCH ON, 

(c) Turn the F15 — SET STATUS — OMNI mode ON. 

* Reception is also possible if the F2 
SOURCE SELECT function is used to turn 
all PERFORMANCE MEMORY NUMBER related 
channels OH, ^^ 

* POLY/MONO mode selection is only possil^B 
when the reception channel is matched. ^^ 

* The KXl transmission channel is channel 
1. 

(d) Call the F15 — SET STATUS— PROGRAM 
CHANGE MODE and the VOICE/PERFORMANCE 
MEMORY group to be selected from the 
remote keyboard. 

Fig. 100. Control Through a Remote Keyboard 
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(e) Switch to the PLAY mode, 

* If the DXl is in the FUNCTION mode, 
PROGRAM CHANGE can not be received making 
voice switching impossible. 

(f) The DXl can now be played via the 
remote keyboard, 

* The KXl transmits BASIC EVENT DATA and 
OTHER EVENT DATA. 

* Normally, the DXl channel A is switched 
via the KXl BANK and VOICE selectors. If 
the KXl SUSTAIN switch is held while a 
BANK or VOICE switch is pressed, the DXl 
will switch to channel B. 

(2) Playing the DXl From Another Instrument 

This permits playing the DXl from another MIDI 
compatible keyboard instrument, 

*Main Signal Contents 

* Reception : BASIC EVENT DATA, OTHER 
EVENT DATA, 

* Connection and Operating Procedure 

W (a) Connect the transmitting keyboard MIDI 
OUT terminal to the DXl MIDI IN terminal. 

* If it is desired to simultaneously 
control other instruments as well, 
connect as follows: 
Transmitting keyboard MIDI OUT -> 
Receiving Instrument 1 MIDI IN. 
Receiving Instrument 1 MIDI THRU -^ 
Receiving Instrument 2 MIDI IN, etc. 

(b) Switch the DXl to the FUNCTION mode, 
and set F15 MIDI SWITCH ON. 

(c) Turn the F15 — SET STATUS— OMNI mode ON. 

* Reception is also possible if the F2 
SOURCE SELECT function is used to turn 
all PERFORMANCE MEMORY NUMBER related 
channels ON, 

* The DXl, DX7, DX9 transmission channel is 
channel 1. 

* If the DXl SOURCE SELECT is set to 0, and 
the OMNI MODE is ON, control is possible 
directly at the DXl controls as well as 
from the external instrument. 

(d) Call the F15— SET STATUS— PROGRAM 

I CHANGE MODE and the VOICE/PERFORMANCE 
■ MEMORY group to be selected from the 
transmitting keyboard. 

(e) Switch to the PLAY mode. 

* If the DXl is in th FUNCTION mode, 
PROGRAM CHANGE can not be received making 
voice switching impossible. 

(f) The DXl can now be played via the 
transmitting keyboard. 

* The voice played is set by the received 



PROGRAM CHANGE data. The transmitting 
keyboard voices have no effect on the 
selected voice. 

* If the FUNCTION mode F15 — SYSTEM EXCLU. 
C0I4MUNICATI0N function is turned ON, the 
DXl voice data can be edited from an 
external DXl, DX7 or DX9. 

(3) Controlling the DXl from a Sequencer 

It is possible to automatically "play" the DXl 
from an external sequencer. The sequencer 
START, PAUSE and STOP commands can be issued 
from the DXl control panel (fig. 102). 

*Main S'ignal Contents 

* Reception : BASIC EVENT DATA 

* Transmission : SYSTEM REAL TIME DATA 

* Connection and Operating Procedure 

In a polyphonic sequencer a number of 
MIDI channels are used according to the 
number of "parts" to be played. If the 
sequencer does no have a function that 
permits assigning the transmission 
channels, the procedure for setting up 
for polyphonic sequence control and that 
for monophonic sequence control will be 
different. 

(a) Connect the sequencer MIDI OUT terminal 
to the DXl MIDI IN terminal. 

* If it is desired to simultaneously 
control other instruments as well, 
connect as follows: 

Sequencer MIDI OUT ^ Instrument 1 MIDI 
IN, Instrument 1 MIDI THRU ^ Instrument 
2 MIDI IN, etc. 

(b) Connect the DXl MIDI OUT to the 
sequencer MIDI IN, 

* When more than one instrument is being 
controlled by the sequencer, connect the 
MIDI OUT of the most-used instrument to 
the sequencer MIDI IN. 

(c) Switch the DXl to the FUNCTION mode, 
and set F15 MIDI SWITCH ON. 

(d) Turn the F15~SET STATUS — OMNI MODE ON 

* Reception is also possible if the F2 
SOURCE SELECT function is used to turn 
all PERFORMANCE MEMORY NUMBER related 
channels ON. 

* When a single DXl is being controlled and 
the sequencer does not permit assigning 
transmission channels, set the F15 — OMNI 
MODE ON, 

* If the transmisson channels for different 
parts of a piece are separated at the 
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Fig. 102. Automatic Performance via Sequencer 
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sequencer, an automated ensemble 
performance can be created by controlling 
a number of instruments all set to 
receive different "part" channels. 

* If the OMNI MODE is ON and the F2— SOURCE 
SELECT is set to 0, the DXl keyboard can 
be played during sequencer playback, 

(e) Turn F15~SET STATUS — BASIC EVENT DATA 
OUTPUT ON, 

* BASIC EVENT DATA can be left OFF if the 
sequencer START/ PAUSE/ STOP commands are 
not to be issued from the DXl, 

(f) Call F16~SEQUENCE CONTROL to issue the 
sequencer commands. At this point the 
START command can be issued to begin 
playback. 

(4) Controlling the DXl From a Computer 

A personal computer can be connected to the 
DXl via a MIDI interface, and used to control 
the DXl with sequencer- type software. In this 
case, data transfer is one-way: from the 
computer to the DXl (fig. 103). 

*Main Signal Contents 

* Reception: BASIC EVENT DATA 
*Connecticn and Operating Procedure 

* As with a sequencer, a number of MIDI 
channels are used. to separately transmit 
the individual parts. 

(a) Connect the MIDI interface to the 
computer, and connect the interface MIDI 
OUT terminal to the DXl MIDI IN terminal. 

* If it is desired tp simultaneously 
control other instruments as well, 
connect as follows: 

Interface MIDI OUT ^ Instrument 1 MIDI 
IN. Instrument 1 MIDI THRU =t> Instrument 
2 MIDI IN, etc. 

(b) Set the DXl to the FUNCTION mode. 

(c) Turn F15— MIDI SWITCH ON. 

(d) Match the PERFORMANCE NUMBER channels 
to be used with those of the computer, 

* When a single DXl is being controlled, 
set the F15— OMNI MODE ON, 

* If the transmisson channels for different 
parts of a piece are separated at the 
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computer, an automated ensemble 
performance can be created by controlling 
a number of instruments all set to 
receive different "part* channels. 

* If the OMNI MODE is ON and the F2 — SOURCE 
SELECT is set to 0, the DXl keyboard can 
be played during computer playback. 

(e) Set the DXl to the PLAY mode to prevent 
reception errors, 

(f) Enter the playback command at the 
computer. 

* The computer will not transmit OTHER 
EVENT DATA, so the voice selected at the 
DXl will be played, 

* If it is possible to use the DXl SYSTEM 
REAL TIME DATA to control START, PAUSE 
and STOP of the computer (this depends on 
the computer and interface) , connect the 
DXl MIDI OUT terminal to the interface 
MIDI IN terminal, and while in the 
FUNCTION mode the F16 — SEQUENCE CONTROL 
function can be used to issue the 
corresponding commands. 

(5) Playing an External Instrument via the DXl 

Another MIDI compatible instrument can be 1^ 
"remote controlled" from the DXl. 

*Main Signal Contents 

* Transmission: BASIC EVENT DATA, OTHER 
EVENT DATA 

♦Connection and Operating Procedure 

(a) Connect the DXl MIDI OUT terminal to 
the receiving instrument MIDI IN 
terminal. 

* If it is desired to simultaneously 
control other instruments as well, 
connect as follows: 
Transmitting keyboard MIDI OUT --£> 
Receiving Instrument 1 MIDI IN, 
Receiving Instrument 1 MIDI THRU -^^^ 
Receiving Instrument 2 MIDI IN, etc. 

(b) Switch the DXl to the FUNCTION mode, 
and set F15 MIDI SWITCH ON. 

(c) Turn the F15— SET STATUS— BASIC EVENT^ 
DATA and OTHER EVENT DATA ON, permitti| 
transmission of BASIC EVENT DATA and 
OTHER EVENT DATA from the DXl. 

* Match the reception channel of the 
receiving instrument with the 
transmission channel of the DXl, 

* The F2--S0URCE SELECT function sets the 
DXl reception channel. The transmission 
channel is fixed at channel 1, 

(d) Set the F15— SET STATUS — PROGRAM CHANGE 
MODE according to whether VOICE MEMORY or 
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PERFORMANCE MEMORY switching is to be 
performed. 

* If the receiving instrument is not a DXl, 
PROGRAM CHANGE MODE must be set to VOICE. 

(e) Set the DXl to the PLAY mode to prevent 
data errors. 

(f) At this point, the receiving keyboard 
can be played from the DXl, 

* The voice in the receiving keyboard 
selected by the transmitting keyboard 
PEOGRAM CHANGE function is played. 

* If the receiving instrument is a DXl, DX7 
or DX9, turn the F15--SET STATUS — SYSTEM 
EXCLU. COMMUNICATION mode ON, permitting 
editing of receiving instrument voice 
data from the transmitting DXl. 

(6) Mutual Real-Time Control Between The DXl 
and Another DX Series Keyboard 

This system permits the DXl and another DX 
series keyboard to be connected, and either 
keyboard can be controlled from the other. 
Transf errable data includes not only real-time 
performance data, but voice and performance 
aemory parameter as well (fig. 105). 

*Main Signal Contents 

* Transmission: BASIC EVENT DATA, OTHER 
EVENT DATA, SYSTEM EXCLUSIVE DATA 

* Reception: BASIC EVENT DATA, OTHER EVENT 
DATA, SYSTEM EXCLUSIVE DATA 

♦Connection and Operating Procedure, 

(a) Connect the MIDI OUT terminal of 
keybaord 1 to the MIDI IN terminal of 
keyboard 2, and connect the MIDI OUT 
terminal of keyboard 2 to the MIDI IN 
terminal of keyboard 1. 

(b) Swith to the FUNCTION mode and turn 
F15— MIDI SWITCH ON. 

* If the other keyboard also has this 
function, perform the same operation on 
it. 

(c) Using F15 — SET STATUS, turn BASIC EVENT 
DATA OUTPUT, OTHER EVENT DATA OUTPUT and 
SYSTEM ECLU. COMMUNICATION ON. 

^ * Perform the same operations on the other 
" keyboard. 

(d) To transfer voice or effect data 
between the keyboards, set the 
transmitting keyboard to the PLAY mode, 
then select the desired VOICE MEMORY or 
PERFORMANCE MEMORY while holding the DATA 
ENTRY YES button. 

* The transmitted voice or effect data will 

Fig. 105. Bi-diectional Real-time Control 
with 2 DX Units 
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be read into the corresponding VOICE EDIT 
BUFFER or PERFORMANCE EDIT BUFFER of the 
receiving keyboard, 

* Effect data can only be received by 
another DXl, 

* When INITIALIZE VOICE has been performed, 
the initialized voice data can be 
transmitted (It is not necessary to press 
DATA ENTRY YES) . When the RECALL EDIT 
BUFFER function is performed, the data 
recalled from the VOICE EDIT BUFFER 
UTILITY can be transmitted (It is not 
necessary to press DATA ENTRY YES) , 

* To play a voice contained in the 
receiving instrument voice memory, select 
tHe voice or performance memory number 
without pressing the YES button. In this 
case, voice data in the VOICE EDIT BUFFER 
which was transferred from the 
transmitting instrument will be lost. 

(e) To edit data, set the transmitting 
instrument to the EDIT mode, select the 
parameter to be edited and perform the 
edit process. 

* The EDIT data is placed in the VOICE EDIT 
BUFFER. 

(f) To edit performance data, switch the 
transmitting instrument to the FUNCTION 
mode, select the parameter to be edited 
and perform the edit process. 

* Effect data can only be edited if the 
transmitting and receiving instruments 
are both DXls. 

* Only performance memory parameters can be 
transferred, MEMORY MANAGEMENT and MIDI 
INFO control data can not be altered 
(except for F15~0MNI MODE). 

* A STORE operation must be performed to 
save data received via MIDI. Data 
transfer can not be accomplished in the 
STORE mode. 

(7) Memory Data Transfer Between a DXl and 
Another DX Series Keyboard 

All voice memory data can be transferred 
between a DXl and another DXl, DX7 or DX9, 
Performance memory data can be transfered 
between two DXls, 



Fig. 106, Memory Data Transmission with 
2 DX Units 
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*Main Signal Contents 

* Transmission: SYSTEM EXCLUSIVE DATA 

* Reception: SYSTEM EXCLUSIVE DATA 

* Connection and Operating Procedure (DXl to 
other keyboard) 

(a) Connect the MIDI OUT terminal of the 
DXl to the MIDI IN terminal of the second 
keyboard, 

* To transfer data from the second DX 
keyboard to the DXl, connect the MIDI OUT 
terminal of the second keyboard to the 
MIDI IN terminal of the DXl, 

(b) Switch to the FUNCTION mode. 

* If the DXl is the receiving instrument, 
set any mode but STORE. 

(c) Turn F15 — MIDI SWITCH ON, 

* Perform the same operation on the second 
keyboard. 

(d) Using F15 — SET STATUS, turn SYSTEM 
EXCLU. COMMUNICATION ON. 

* Perform the same operation on the second 
keyboard. 



(e) Turn the memory protect function of the 
receiving keyboard OFF, 

* Memory protect is turned OFF using 
F14 — PROTECT MEMORY WRITE, 

(f) Using F15 — TRANSMIT DATA, select the 
data to be transmitted, and begin the 
transmission, 

* The DUMP ALL VOICE IN BANK A, B function 
sends all voice data, and the DUMP ALL 
PERFORMANCE function sends all 
performance data. 

* The received data is loaded directly into 
the respective VOICE or PERFORMANCE 
MEMORY, 

* Reception is not possible if the 
receiving instrument is set to the STORE 
mode. 

* If the DXl receives data in the FUNCTION 
mode, the lower row of the display will 
read "MIDI Received bulk data through 
MIDI", 

* If the DXl receives data in the PLAY or 
EDIT modes, the upper row of the display 
will read *<<MIDI>>''. 
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CHAPTER 9 

FM TONE GENERATOR THEORY 



9-1 Approaching the FM Tone Generator 



The basic signal source used in the FI-: tone 
generator (the operator) produces a pure sine 
wave with absolutely no harmonics. By 
applying FM modulation to this sine wave a 
complex harmonic spectrum can be produced. To 
get the most from this sophisticated system 
however, it is necessary for the musician or 
programmer to be able to "forecast" the 
approximate results of certain operation in 
order to be able to program a specific sound, 

FK Tone Generator Parameters 



* Algorithm: Operator Configuration 



m 



described in Chapter 1, the FM tone 
_^enerator produces voices according to the 
frequency ratio between the modulators and 
carriers, modulator level, feedback, and tho 
configuration of the algorithm used. 



* Modulator/Carrier Frequency Ratio (Harmonic 
Spectrum) 

The frequency ratio between modulators and 
carriers is the most important element in 
voice programming. It determines the harmonic 
spectrum, waveform, and the basic sound. For 
example, if the carrier/modultor frequency 
ratio is set at 1:1, the result is all integer 
harironics, producing a triangle waveform. If 
1:2, a square waveform incorporating all odd 
harmonics is produced. A 1:3 ration results 
in a rectangular waveform with integer 
harrronics minus multiples of 3. 

* The modulator/carrier frequency ratio is 
set using the OSCILLATOR block COARSE and 
FINE parameters, 

W Modulator Level: FM Depth 

When modulator level is set to 0, FM 
modulation is OFF. The carrier will produce 
an unmodulated sine wave. As the modulator 
level is increased, so does the depth of 
modulation and thus the number of harmonics. 
Generally, increasing the modulation level 
increases the brightness of the sound, 

* Modulation level is set with the OPERATOR 
OUTPUT LEVEL parameter. 

* Feedback 

Feedback permits a carrier or modulator to 
modulate itself. When feedback is set to no 
self-modulation is applied. As with modulator 
level, increasing feedback results in an 
increase in harmonic content and an increase 
in the brightness of the sound. 

* Feedback level is set with the ALGORITHM 
block FEEDBACK parameter. 
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The Modulator/Carrier Frequency Ratio and 
Harmonic Spectrum 

The relationship between 
modulator/carrier frequency ratio is 
basically described in the following 
formula, where C is the carrier after 
modulation, fc is the carrier frequency 
before modulation, fm is the modulator 
frequency, and n is an integer including 
(0, 1, 2, 3, 4, ..,.). 



C= i fc±nfiii| 
= ! fc-fml + |fc+fm| + |fc-2fm| 
fml + 1 fc+3fm| —'- — 



+ I fc+2fm| + I fc-3 

formufa 7 



* This formula is not precise, but it is 
perhaps the easiest to understand. 

* Let's see if by setting the 
modulator/carrier pitch ratio to 1:1 {fm=fc) 
we get a waveform cotaining all integer 
harrronics (triangle wave) . 



C = fc+2fc+3fc+4fc + 



formuto 2 



There it is, the integer harmonics are all 
there. Figure 8 is an example of this type of 
waveform (modulator level - 85) . 

* Normally, this type of waveform is used 

as a basis for brass instrument or string 

instrument voices. 

* Next, we'll set the modulator/carrier ratio 
to 1:2 (fm=2fc). 



C = fc+3fc+5fc+7fc+ 



formula 3 



The harmonics are all odd, and we get a square 
waveform. Figure 9 is an example of this type 
of waveform (modulator level = 85) . 

* This type of waveform is normally used 
for woodwind voices. 

* This time we'll try a ratio of 1:3 (fm=3fc) , 

C = fc+2fc+4fc+5fc+ formula4 
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The result is integer harmonics, except for 
multiples of 3, producing a rectangular 
(pulse) waveform. Figure 10 is an example of 
this type of waveform (modulator level = 85) . 

* This type of waveform is often used for 
wind and string instrument voices. 

* If the modulator/carrier pitch ratio is 
set to l:n, a non-symmetrical rectangular 
waveform with a l:n duty cycle is 
produced. 

* Now, let's try a ratio of 1:3.33 
(fm-3.33fc)~a "fractional" ratio. 



modulator to modulate a carrier (fig. 
12) , If we set the pitch ratio between 
Ml and M2 at 1:1, the output from M2 will 
be: 



M2 =ffn+2fni+3fiit+4fm + 



fiofmuia S 



Fig. 111. 
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C=fc+2.33fc-^4.33fc+5.66fc+7.66fc + 

The harmonics are all fractions. This is one 
of the strongest points of the FM tone 
generator system. Virtually any harmonic 
spectrum can be produced. Figure 11 is an 
example of this type of waveform (modulator 
level = 85) . 

Fig. 107. Waveform Variation with Relative 

Pitch 1. 
fm«fc (m, level«B5) 
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Fig. 108. Waveform Variation with Relative 

Pitch 2 
fm=2fc (m. level-85) 




Fig. 109, Waveform Variation with Relative 

Pitch 3. 
fm=3fc (m. level=85) 




Fig. 110. Waveform Variation with Relative 
Pitch 4. 

fm^3.33fc (m. level=85) 




* By using a small fractional ratio like 
this, a large number of low-frequency 
harmonics are generated, resulting in 
metallic sound of indefinite pitch. The 
1;3.33 ratio, for example, is ideal for 
generating bell sounds. 

* Now let's try stacking two modulators, 
the top modulator modulating the second, 
then use the output from the lower 
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Waveform Variation Due to Modulator Level 

* While carrier level determines the volume 
of the sound, modulator level determines 
the strength of the modulation, and thus 
the level of the harmonics produced. 
Formula 7, below, describes the effect of 
modulation level. C is the actual output 
after modulation, fc is the fundamental 
frequency of the carrier before 
modulation, f2 — fn are the harmonics, and 
Am is the modulation level (0<=AI4<=99, 99 
IS MAXIMUM operator output level) . 

C = fc+Am/99 ( f2 + f3 + f4 + 



+ fn ) 



fomiuta 7 



* This formula is not precise, but it 
clearly demonstrates the way the level of 
the harmonics increase with increased ^^ 
modulation level. ^B 

* Figures 13 — 17 show how the output ^^ 
waveform changes as modulator level is 
increased with a modulator/carrier ratio 
of 1:1. The waveform increases in 
complexity as the modulator level is 
increased. 

* A modulator level between 70 — 90 is 
generally fine to produce basic 
triangular or rectangular waveforms. 

* For fractional frequency ratios, the 
pitch of the resultant sound becomes less 
defined as modulator level is increased. 

Harmonic Spectrum Variation Due to Feedback 

Using feedback, an operator can be made to 
modulate itself with its own output (fig, 
18). In other words, a single operator can 
function as a modulator and as a carrier at 
the same time. Of course, the modulation 
frequency ratio is always 1:1. 

* In the 32 algorithms available in the 
DXl, some permit application of feedback 
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to a carrier while some permit 
application of feedback to a modulator. 
Whether applied to a modulator or 
carrier, the result is equivalent to an 
infinite stack of modulators all set to a 
1:1 frequency ratio (fig. 111). 



Fig. 112. 



m. 



Waveform Variation with Modulator 

Level 1 . 
level=0 
(Sine wave fin=fc) 




Fig. 113. Waveform Variation with Modulator 

Level 2. 
m. level=65 (fm=fc) 





Fig. 114. 



m. 



Waveform Variation with Modulator 
Level 3. 
level =75 (fm-fc) 




Fig. 115. Waveform Variation with Modulator 

Level 4. 
m. level=85 (fm»fc) 




Fig. 116. Waveform Variation with Modulator 

Level 5, 
m. level=99 (fm=fc) 



Fig. 117. Feedback 
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Algorithm Selection 

Basically, any algorithm can be used for voice 
programming, but some are more suited to the 
creation of certain types of voices than 
others. The 32 available algorithm 
configurations are printed to the left of the 
DXl LED display. They can be broadly 
categorized by the number of carriers they 
use. 

* 1 or 2 Carriers (ALGORITHM 1 — 4, 7 — 18) 

With only 1 or 2 carriers, and the rest of the 
operators function as modulators, the hardest, 
brightest voices can be produced, and the 
greates timbre variation based on the EG curve 
is possible. This type of configuration is 
also the easiest to create "noise" voices 
with. Generally, this is the best for solo 
instrument voices. Lower modulator level 
settings make it possible to create piano-like 
waveforms. 

* 3 Carriers (ALGORITHM 5, 6, 19, 20, 26 — 28) 

With 3 carriers, it is possible to program 
each to produce a "portion" of the target 
voice, and then mix them in the right 
proportin to create the finished voice. It is 
also possible to detune the pitch of the 
carriers for a chorus effect. Since 3 
modulators are also available, extremely fine 
control is possible. Basically, this 
configuration makes it the easiest to predict 
the outcome, and offers the broadest voice 
creation possibilities. 

* 4—6 Carriers (ALGORITHM 21—25, 29—32) 

A larger number of carriers and fewer 
modulators makes it possible to create 
particularly full, rich voices. If feedback 
is applied, however, hard, brittle voices can 
also be produced. Extremely thich chorus 
effects can be produced by detuning the pitch 
of all the carriers. This is ideal for 
creating organ coupler effects. 



9-2 FM Tone Generator Theory 

In this section we'll describe the theoretical 
aspects of FH tone generation, using the 
appropriate formulae. 

Sine Wave Memory 

* The FM tone generators consist of a sine 
wave memory (Sl-^M). The sine wave memory 
receives digital pitch data as input, and 
outputs a sine wave of the corresponding 
pitch, formed of a number of cigital 
values stored in memory (fig. 118). 

* For example, if input is gived, then 
the output of the SWM, y , is 



y= sin^. (0^6<2n) 



■ formula 8 



Fig. 118. Sine Wave Memory 
input 
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* To produce a time based variation, let us 
assume that varies linearly = wt 
(fig. 119a), w is the angular velocity, 
and t is time, this gives: 

y= sin^t (fig. 119b)-- — ~ — formuUiS 



The output of the sine wave meinory is a 
pure sine wave. 

Basic FM Tone Generator Formulae 

If the speed of is then doubled 0=2 
wt (fig 120a) , them 

y = sin 2<wt — fofmu/a io 

Note that the waveform produced by formula 
10 has twice the frequency of that 
produced by formula 9. 

* Now if varies as a sine wave rather 
than linearly (0 - wt + sin wt: fig, 
121a) we get (formula 11, fig 121b): 

y = sin C<u t + sincu t ) fonnuia ii 

The result is a waveform quite different 
from the original. If the input to the 
operator varies — such as a sine wave-the 
result is that we are applying frequency 
modulation (FM) to the operator. In 
formula 11, y = sin wt is an operator 
used as a carrier and modulator, to which 
FM is applied, 

* Now, what happens if the modulator 
frequency is doubled (0 = wt + sin 2 wt) : 

y= sin (<Wt + sin2 6>t) ^~~ — — formula 12 

A completely different waveform is 
produced. If the angular velocity of the 

Fig. 119. y = sin^wt 




Fig. 120. y = sin 2coi 

a. 8 




modulator is varied in relation to the 
carrier, a broad range of waveforms can 
be produced, 

* Taking formula 11 and 12 into account, we 
can create a formula which defines all FM 
modulation: 

y = sin {<oc t + sini>» t ) 



fofmuta 13 



wc is the carrier angular velocity, and 
wm is modulator angular velocity. 

In the DXl, however, it is the pitch 
ratio between the modulator and carrier 
that is controlled, not angular velocity, 
wc is expressed in terms of carrier pitch 
as (wc - 2 pi fc) , and wm is expressed in 
terms of modulator pitch as (wm = 2 pi 
fm): 



y= sin ( Znici + sin 2«f«t ) 



formula 14 






* The formula is still not complete. 

Formula 14 represents the modulator and 
carrier as both having level 1, In fa 
carrier level is used to control volum 
while modulator level is used to contr 
timbre, so these two elements must be 
added. Carrier level will be expressed 
as Ac, and modulator level will be 
expressed as Am: 

y =Ac sin < 2?Efct +Am sin 27tfmt ) fdtmuta is 

This is the basic FM tone generator 
formula. It permits representation of 1 
modulator and 1 carrier in an FM tone 
generator system. 

How the FM Tone Generator Produces Rich 
Harmonic Structures 

Fig. 121, y= sin ((wt + sin<vt } 
a. 




Fig. 121, 



y = sin io>i + sin 2<yt ) 

a. 9 
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* Let's look at how the FM tone generator 
can produce complex harmonic structures 
in terms of the formula. Using the 
formula sin (A + B) = sin A cos B + cos A 
sin B, we'll modify formula 15: 



y =Ac { sin 2TCfct cos (Am sin 2Ttfint ) + 
cos 27cfct sin (Am sin 2'cfmt ) } - 



fofmu/a IS 

* Then if we use the Bessel function to 
modify the underlined portions of formula 
16, we get formula 17, The Bessel 
function Jn becomes the modulator level 
function J (Am) . 

y =Ac {Jo sin 2nfct + 

2Ji cos 2wfct sin < !• 2nfnit) + 

2J2 sin 2'tfct cos (2* 27cfiiit ) + 

2J3 cos 2wfct sin (3- 2refiitt) + 

2J4 sin 2'cfct cos (4- 2rtffiit ) + 

} Ammda 17 

t* We then use the triangular function 
2 cos A sin B = sin (A + B) - sin {A - B) 
2 sin A sin B = sin (A + B) + sin (A - B) 
to modify formula 17 further: 

y==Ac ( Jo sin 2?rfct + 

J\ { sin 2n (fc+fnO t - 

sin 2n (fc-fnO t } + 
J2 { sin 2n ( fc+2fm ) t - 

sin 2n ( fc-2fB ) t } + 
J3 { sin 2n (fc+Sfm.) t - 

sin 27C (fc-3fa ) t ) + 
J4 { sin 2n ( fc+4fin ) t - 

sin 2n ( fc-4fro ) t } + 

) 



fbmudB 18 

Now things get easier. Look at the 
underlined portions of formula 18. In 
addition to the original carrier frequency fc, 
we now have an infinite string of harmonics 
Ifc + fml, tfc - fml, Ifc + 2 f m I , |fc - 2 
^i, etc. 
^ * It is clear that the frequency of the 

hamonics is determined by the frequency 
of the modulator (fm) and that of the 
carrier (fc). 
* The level of each harmonic is determined 
by the Bessel function Jn, but actually 
the Bessel function value is the 
modulator level function Am. The 
modulator level (Am) determines the level 
of the harmonics, an(3 therefore the 
brightness of the sound. 



* Let's tke a look at the harmonic spectrum 
produced by a modulator/carrier pitch 
ratio of 1:1 (fc - fm) . 

y=Ac { ( Jo - J2 ) sin U • 2ntci ) + 

( Ji + J3 ) sin (^ • 27rfct ) + 

C J2 - J4 ) sin (^- 27rfct) + 

{ J3 + J5 ) sin U' 2rcfct ) + 

} fbmtuia 19 



Looking at the underlined portions of 
forumula 19, we can see that all the integer 
harmonics are included. Such all-integer 
harmonic structure results in a triangular 
waveform. 

* Next, the modulator/carrier pitch ratio 
is 1:2 (2fc « fm): 

y=Ac { ( Jo + Ji ) sin (J_- 2rtfct) + 

( Jt - J2 ) sin (2* 2?cfct) + 

( J2 + J3 ) sin (_5_- 2?rfct) + 

C J3 + J4 ) sin (]_• 2??!^) + 

"- } fatmuiB 20 



Obviously, we have all odd-numbered harmonics, 
producing a square wave. 

* Now let's try a ratio of 1:3 (3fc « f m) : 
y=Ac { ( Jo + Ji ) sin ( J_ • 2rtfct) + 

C Ji - Jf2 ) sin (^* 2Jrfct) + 
{ J2 + J3 ) sin U- 2rtfct ) + 
( J3 + J4 ) sin iS_' 2nfct ) + 
} fomuht21 

Clearly, we have all integer harmonics 
except those numbers which are multiples of 3, 
This is a rectangular waveform with a 1:3 duty 
cycle. 

* As we have seen, it is also possible to 
set up a non-integer frequency ratio, 
such as 1:3.33. In this case Ifc + f m | = 
4.33, Ifc - fml = 2.33, |fc + 2fm| « 
7.66, Ifc - 2fm| = 5.66, etc. The result 
is a complex, random harmonic spectrum. 

y=Ac { ( Jo + J| ) sin (UOO • 2?rfct ) + 

C Ji - J2 ) sin (2^- 2fffct ) + 

( J2 + J3 ) sin (4^. 27rfct) + 

( J3 + J4 ) sin (5.66- 2nrfct) + 



- fonmOa 22 



Index 








2 wt (fig 120a) , 7 

wt (fig. 119a), w is the angular velocity, and t is 
time, 6 
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CHAPTER 10 

GENERAL SPECIFICATIONS 



♦ Kevboard 

073KEV EO --E6 (^^^ooden weicrhted kevboard) 
OTOUCH CONTROL : KEY VEUJCITY. AFTFR TOUCH 

♦ Sound Source 

OFM TON^ GENARATOR (6 OPERATOR x A- B ) 

♦ Siimiltaneous Note Outout 

OPOLYPHONIC : SINGLE 32/DUAL 16/SPLIT 16 + 16 
OMONOPHONIC : SINGLE 1 /DUAL 1 /SPLIT 1 + 1 

♦ internal Voice rfemorv 

OVOICE MEMORY : 4 BANKxS VOICE xA^B 
OPERFORMANCE MEMORY : 8 BANK x 8 PERFORMANCE 

♦ Controls 

OVOLUME : VOLUME SLIDER. BALANCE SLIDER. PHONES VOLUME 
OEFFECT CONTROLLER : PORTAMENTO TIME SLIDER. PITCH BEND WHEEL, 
MODULATION WHEEL 

ODATA ENTRY : DATA ENTRY SLIDER. +/- SW. 
OMEMORY&PARAMETER SELECT : EDIT PARAMETER (ALGORITHM. 
OPERATOR) . VOICE MEMORY. PERFORMANCE MEMORY/FUNCTION. 
CARTRIDGE A-B 

OKEY ASSIGN MODE : SINGLE. DUAL. SPLIT 
OMODE SELECTOR : EDIT/COMPARE, FUNCTION. STORE 
OOTHER : OPERATOR SELECT, OPERATOR ON/OFF, DISPLAY SELECT 
(EG/PITCH EG) 

♦ Disnlav 

OLED GRAPHIC DISPLAY : EDIT PARAMETER = ALGORITHM. OPERATOR 
OLC DISPLAY : EDIT PARAMETER^LFO etc /FUNCTION PARAMETER 
♦connection Teri^inals/Inter^^ace 

OAUDIO OUTPUT : OUTPUT A-B-P (PHONE JACK, XLR TYPE balanced ) . 

PHONES (STEREO PHONE JACK S-'ISO ii) 
OCONTROL JACK : MODULATION. VOLUME, SUSTAIN ON/OFF. 
PORTAMENTO ON/OFF 
OINTERFACE : MIDI IN-OUT THRU. CARTRIDGE INSERT A B 

♦ Edit Parameters 
^ALGORITHM 

OALGORITHM, FEEDBACK 
^OPERATOR 

OOSCILLATOR : MODE. DETUNE. COARSE. FINE 

OENVELOPE GENERATOR : EG (Rl'-R4. LI-'L4) . PITCH EG (R1-'R4. 

LI'-L4} 

OKEYBOARD SCALING : LEVEL XALING aEFT DEPTH. LEFT CURVE. 

BREAK POINT. RIGHT CURVE. RIGHT DEPTH ) , RATE SCALING 

OSENSITIVITY : KEY VELOCITY. AMPL. MODULATION 

OOPERATOR OUTPUT LEVEL 
♦LFO 

OWAVE. SPEED. DELAY, PMD. PMS. AMD. KEY SYNC 
♦OTHER 

OOSCILLTOR KEY SYNC. TRANSPOSE. VOICE NAME 

♦ Function Parameters 
^MASTER TUNE 

OFl : MASTER TUNE 
♦PERFORMANCE MEMORY PARAMETER/FUNCTION CONTROL 

OFl : DUAL MODE DETUNE 

OF2 : POLY/MONO. SOURCE SELECT 

OF3 : PITCH BEND (RANGE. STEP ) 

OF4 : PORTAMENTO (PORTAMENTO/GLISSANDO. RETAIN/FOLLOW. 

PEDAL ASSIGN. TIME) 

OF5 : OUTPUT LEVEL ATTENUATE. PROG. OUT ASSIGN. SUSTAIN PEDAL 

ASSIGN 

OF6 : MOD. WHEEL (SENSITIVITY. ASSIGN ) . FOOT CONT. 
(SENSITIVITY, ASSIGN ) 

OF7 : BRTH CONT. (SENSITIVITY, ASSIGN ) . AFTER TOUCH 
(SENSITIVITY. ASSIGN ) 

OF8: SPLIT POINT. KEY SHIFT, PERFORMANCE NAME 
^PERFORMANCE MEMORY PARAMETER/KEY INDIVIDUAL AFTER TOUCH 



OF9 : TOTAL SENSITIVITY. DECAY RATE. RELEASE RATE 
OFIO : OP 1 IHPTH, OP 2 DEPTH. OP 3 DEPTH 
OFll : OP 4 DEPTH. OP 5 DEPTH. OP 6 DEPTH 

#MEMORY MANAGEMENT 
OF12 : COPY OP DATA (ENVELOPE DATA. OSCILLATOR DATA) , SAVE 
TEMP OPERATOR. INITIALIZE MEMORY (INITIALIZE VOICE, INITIALIZE 
PERFORMANCE ) , RECALL EDIT liUFF 

OF13 : SAVE TO CARTRIDGE (ALL VOICE A. ALL VOICE B, ALL 
PERFORMANCE ) . LOAD FROM CARTRIDGE (ALL VOICE A, ALL VOICE B. 
ALL PERFORMANCE ) , CHANGE CART FORMAT 
OF14 : PROTECT MEMORY WRITE. CLEAR ALL MEMORY. CHECK BAHERY 

^?=MID1 INFORMATION CONTROL 
OF15 : MIDI SWITCH. SET STATUS (BASIC EVENT DATA OUTPUT. 
OTHER EVENT DATA OUTPUT. SYSTEM EXCIU. COTWUNICATION. OMNI 
MODE. PROGRAM CHANGE MODE ) . TRANSMIT DATA (DUMP ALL VOICE 
IN A. DUMP ALL VOICE IN B. DUMP ALL PERFORMANCE ) ^^ 
OF16 : REMOTE SEQUENCE ^ 

♦ Finish ^ 
OSide Panelling: Brazilian Rose 

OControl Panel: Light Metallic Brown 

♦ Dimens ions Alight 

ODimensions : 1255WX 225HX 640D m (55" x 9" x 25") 

OWeight :51kg (112.2 lbs) 
♦Power -lOOV 
♦POWER REQUIREMENTS 

U.S. & Canadian Models: 120V, 60Hz 

General Models: 110— 120/220~240V, 50/60Hz 
♦Sut3Dlied ;^jccessories 

OFOOT SW FC-4X2 

OFOOT CONTROLLER FC 3A x2 

OBREATH CONTROLLER BC-lxl 

OMUSIC STAND 

OPOWER CABLE 

OROM VOICE MEMORY CARTRIDGEX 4 

OROM PERFORMANCE MEMORY CARTRIDGEx 1 

Oram 1 DATA CARTRIDGE x 3 {for U.S. Models only) 
Js^Soecifications subject to change without notice. 
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CHAPTER 11 

BLOCK DIAGRAM 
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YAMAHA ^ ^ ^^^_ ALGORITHM SYNTHESIZER 



■n 



DIGITAL PROGRAMMABLE 



VOICE LIBRARY 
with 



PERFORMANCE NOTES 



PERFORMANCES & VOICES 



I. B 


RASS GROUP 








No. 


Performance Name 


Voice Name A 


Voice Name B 


Performance Note 


1-1 

"1^2 ' 


Double Horn Section (Detuned) 


Horn Sec. A 


Horn Sec. B 


Vary brilliance with velocity of touch and after 
touch. 


Fanfare Trunnpets 


Trumpet A 


Trumpet B 


Vary brilliance and volume with attack. Add 
vibrato with Mod. Wheel. 


1-3 


Full Synth Brass (Detuned) 


Syn Brs 1A 


Syn Brs IB 


Vary brilliance with attack. Use after touch to add 
brilliance and vibrato. 


1-4 


Tight Brass Section 


Tight Br. A 


Tight Br. B 


Brass in octaves. Add Mod. Wheel for vibrato. Play 
full chords for section effect. 


1-5 


Synth Brass [After Touch] 


Syn Brs 2A 


Syn Brs2B 


Use after touch for "filter sweep" effect. 


1-6 


Synth Brass [F/C Chorus] 


Syn Brs 3A 


Syn Brs3B 


Plug in FC-3A foot controller to MODULATION 
jack on rear panel, and use it for chorus-like effect. 
Mod, wheel can be used for same effect. 


1-7 


CS80 Brass [F/C Vibrato] 


CS80 Brs A 


CS80 Brs B 


Use FC-3A or Mod. wheel for vibrato. 


1-8 


Strings & Brass Ensemble [A/T] 


Bright St. 


Brass 


Complex sound. Use after touch to vary volume. 



IL STRINGS GROUP 



No. 


Performance Name 


Voice Name A 


Voice Name B 


Performance Note 


2-1 


Cello Quartet 


Cellos 1A 


Cellos B 


Vary "bowing" with speed of attack. Add vibrato 
with after touch and Mod. Wheel. Transpose up or 
down a fifth with Pitch Wheel. 


2-2 


Violin Ensemble 


Violins A 


Violins IB 


Vary "bowing" with attack. Add vibrato with 
after touch and Mod. Wheel. Use Pitch Wheel up 
or down to transpose one side up a fifth. 


2-3 


Ensemble [L]/Solo Violin [R] 


St. Ens. 1A 


Soioviolin 


Split at G above middle C. Use portamento slider 
for glide on solo violin. Articulate solo violin 
bowing with velocity of touch and add vibrato 
with after touch. 


2-4 
2^5 


String Orchestra 

High Strings (Analog Type) 


Mid. Strg A 


Mid. Strg B 


Vary brilliance and vibrato with after touch. 
Additional vibrato via Mod. Wheel. Especially nice 
for full rich string sections in lower octaves. 


An. Strg A 


An. Strg B 


Use after touch to bring out individual notes. 
Add vibrato with after touch and/or Mod. Wheel, 
Great for high single line strings. 


2-6 


Cellos & Violins 


Cellos 2A 


Violins 2B 


Violins fade in at approx. middle C in octaves with 
cellos. Use after touch and Mod. Wheel for vibrato. 


2-7 
2-8 


String Ensemble [F/C vibrato] 


St. Ens. 2A 


St. Ens. B 


Use FC-3A or Mod. wheel for vibrato. 


Strings & Velocity Trumpets 


Strings A 


Trumpet B 


Bring in brass sections with attack/velocity of 
touch. Add vibrato via after touch and Mod. 
Wheel. 



III. 


KEYBOARD & PERCUSSIVE GROUP 






No. 


Performance Name 


Voice Name A 


Voice Name B 


Performance Note 


3-1 
3-2^ 


Acoustic Grand Piano 1 


Piano 1 A 


Piano IB 


Vary brilliance and volume with attack. 


Acoustic Grand Piano 2 


Piano 2A 


Piano 2B 


Vary brilliance and volume with attack. 


3-3 
3-4 


Electric Grand Piano 


Elec Grd A 


Elec Grd B 


Vary brilliance and volume with attack. 


Electric Piano [M/W Tremolo] 


E. Piano 1A 


E, Piano IB 


Move Modulation Wheel to Max. for stereo vibrato. 


3-5 


Electric Piano (Bright Tine) 


E. Piano 2A 


E. Piano 2B 


Vary brilliance with attack. Add Mod. Wheel for 
slight chorus effect. 


3-6 


Dirty Electric Piano 


E. Piano 3A 


E. Piano 3B 


Vary attack for "over-driven tine" attack. Add 
Mod. Wheel for stereo vibrato effect. 


3-7 


Clav. Ensemble 


Clav. A 


Clav. IB 


Vary brilliance and volume with attack. Add Mod. 
Wheel for vibrato. 


3-8 


Grand Harpsichord 


Harpsi. 1A 


Harpsi. B 


Normal. 


4-1 


Pipe Organ [F/C Vibrato] 


Pipes A 


Pipes B 


Use FC-3A or Mod. wheel for vibrato. 


4-2 


Jazz Organ [F/C Tremolo] 


E. Organ 1A 


E. Organ IB 


Use FC-3A or Mod. wheel for tremolo effect. 


4-3 


Rock Organ with Old Tone Cab 


E. Organ 2A 


E. Organ 2B 


Vary attack for distortion. Add Mod. Wheel for 
slow rotating speaker effect. 


4-4 
4-5 


E. Piano [L] /Jazz Guitar [R] 


E. Piano 4A 


Jazz Guitar 


Split at middle C, Add vibrato to guitar via Mod. 
Wheel. Increase "plucking" of guitar with velocity 
touch. 


Elec. Bass [L]/E. Piano [R] 


Elec. Bass 


E, Piano 4B 


Split at Middle C, Pitch Bend Wheel is assigned to 
bass. "Slap bass strings" with velocity touch on 
left, increase dynamics of elec. piano with velocity 
touch on right. 


4-6 


Double Harps 


Dbl. Harp A 


Dbl. Harp B 


Delayed stereo envelope effect. Increase 
"plucking" with velocity touch. Add vibrato via 
Mod. Wheel. 


4-7 


African Mallets 


A. Mallet A 


A. Mallet B 


Vary brilliance and volume with attack. Use 
after touch to bring out odd harmonics. 


4^8 


Vibraphone 


Vibes A 


Vibes B 


Vary "strike of mallet" with velocity touch. Add 
soft vibrato via Mod. Wheel. Use sustain pedal to 
suit taste. 



IV. 


COMPLEX GROUP 








No. 

5-1 


Performance Name 


Voice Name A 


Voice Name B 


Performance Note 


Electric Piano & Brass [BC1] 


E.P. & Br A 


E.P. & Br B 


Plug in BC1 breath controller to jack on tower left 
front. Activate brass over the piano by blowing 
into BC1. Add vibrato to brass with after toucln. 


5-2 
5-3 


Electric Grand & Brass [BC1 ] 
Electric Piano & Sax (BC1 ] 


E. Grd & Br A 


E. Grd & Br B 


same as above. 


E. Piano 5A 


Sax [BC1] 


same as above. 


5-4 

5-5 
5-6 


Etec. Piano & Clav Ensemble 


E. Piano 6A 


Clav. 2B 


Vary volume and britltance of Clav. with velocity 
of touch. Add vibrato with Mod. Wheel. Bring 
out additional harmonics with after touch. 


Electric Piano & Strings 
Harpsictnord & String Ensemble 


E. Piano 7A 


Strings IB 


Add tremolo to piano and vibrato to strings with 
Mod. Wheel. Adjust balance slider to suit taste. 


Harpsi. 2A 


Strings 2B 


Add vibrato to strings with Mod. Wheel, Adjust 
balance slider to suit taste. 


5-7 


Full Orchestra 


Orchestra 


Orch. Chime 


Full chords in octaves work best. Use after touch 
for briHiance/"filter sweep" effect. Add vibrato 
to "orchestra" via Mod. Wheel. Fast staccato 
attack brings in bells. 


5-8 


Ride Cymbal & Fretjess Bass 


Fretles lA 


R. Cymbal 


When notes are held, cymbal is "stopped". Quick 
attack/release of key lets cymbal "ring". Bass is 
in mono mode to allow for legato fingered 
portamento. 



V. SPLIT GROUP 



No. 


Performance Name 


Voice Name A 


Voice Name B 


Performance Note 


6-1 
6-2 


Kick Drum [L] /Snare [R] 


Kick Drum 


Snare 


Split at middle C. Increase dynamics with velocity 
touch. 


Hi-Hat (Closing) [Ll /Cymbal [R] 


CI. Hi-Hat 


Cymbal 


Split at middle C. Down keystroke "opens" hit-hat, 
release of key "closes". Cymbal is velocity 
sensitive. Hold key to "stop" cymbal, release of 
key allows cymbal to "ring". 


6-3 


Hand Claps [L] /Tom Toms [R] 


Hand Claps 


Tom Toms 


Split at middle C. Play fast rolled group of notes 
left for "claps". Toms on right are velocitry 
sensitive. 


6-4 
6-5' 


Log Drums [L] /Roto Toms (Rl 


Log Drums 


Roto Toms 


Same as above. 


Tombourine [L]/TImbali [R] 


Tambourine 


Timbali 


Split at middle C. Play quick single notes left for 
tambourine. Timbalis on right are velocity 
sensitive. 


6-6 


Cowbell [L]/Wood Block [R] 


Cowbeli 


Wood Block 


Split E below middle C. Play single "hits" left and 
"selected" blocks right. 


6-7 
6-8 


Fretless Bass [L] /Sax [BC1 ] [R] 


Fretles 2 A 


Sax [BC1] 


Split at A below middle C. Bass on left is mono 
for fingered portamento. Sax is controlled with 
the BC1 "mouthpiece" (Plug in on lower left 
front). Add vibrato to Sax via after touch. 


Acoustic Piano [L] /Flute [R] 


Piano 1A 


Ftute 


Split at G above middle C. Piano is velocity 
sensitive. Add harmonics to Flute with after touch 
pressure. 



VI. SYNTH GROUP 



No. 


Performance Name 


Voice Name A 


Voice Name B 


Performance Note 


7^1 


Synthesizer Uprising _^ 


Syn-Rise A 


Syn-Rise B 


Hold full chord for best effect. 


7-2 


Samples Hold [L]/Lead Line 
[R] 


Samples Hid 


Lead Line 


Split at F above middle C. Hold chord in left for 
sample/hold — play mono fingered portamento 
leadlines in right. Vary attack and after touch on 
leadline for modulation. Additional modulation 
and pitch bend on wheels. 


7-3 


Poly Synth [L] /Lead Synth [R] 
Percussive Synth [After Touch] 


Poly Synth 


Lead Synth 
Perc. Syn. B 


Split at c above middle C to allow for chords in 
left hand. All other parameters same as above. 


7-4 


Perc. Syn. A 


Very expressive by using velocity and after touch. 


7-5 
7-6 

7-7 
"7Z8 


Toy Music Box 


Music Bx A 


Music Bx B 


Normal 


FM Ensemble 
Planet of Ice 


EM Ens. A 


FM Ens. B 


Vary brilliance with attack. Hold down a group of 
notes or hold sustain pedal for "ensemble" to fade 
in. 


Plan. Ice A 


Plan. IceB 


Hold chords for delayed envelopes to occur. Add 
vibrato via Mod. Wheel. 


Male & Female Choir 


F. Choir 


M. Choir 


Add vibrato with Mod. Wheel. Articulate voices 
with individual after touch. Adjust balance slider 
to suit taste. 



VII. EFFECTS GROUP 



No. 


Performance Name 


Voice Name A 


Voice Name B 


Performance Note 


8-1 


"Big Ben" [L] /Tuned Bells [R] 


Big Ben 


Tuned Bell 


Split at G2. 


8-2 


Glass Wind Chimes 


Glass WC A 


Glass WC B 


Arpeggiate several notes randomly. Note random 
stereo effect. 


8-3 


Jungle Noise (Growl/Birds) 


Growl 


Birds 


Split at middle C. Lighty depress low key on left — 
push for "growl — Select random keys on right for 
"birds". 


8-4 


Side to Side 


Two Four 


One Three 


Roll chords for random stereo effect. Add vibrato 
via Mod. Wheel. Try building up notes with sustain 
pedal depressed. 


8-5 


Traffic 


Traffic A 


Traffic B 


Split at middle C. Left side for exhaust notes and 
horns, right side for whistles and another horns. 


8-6 


Floating Clouds 


Fl. Cloud A 


FL Cloud B 


Pitch bend assigned to one side only. Try holding 
chords and slightly bending pitch for effects. 


8-7 


Combat (Explosion [L]/Guns 
[R] 


Explosion 


Machinegun 


Hit any group of low keys for "bombs" — play 
random keys on right for "machine guns". 


8-8 


Bombs Awav ! ! 


Bomb Drop A 


Bomb Drop B 


Hold any group of keys and wait for "bombs" 
to explode. 
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IOMD-92AI 84603 ® Printed in Japan 



FCC CERTIFICATION (USA) 



While the following statenenta are provided ^o conply with 
FCC Regulation* in the United StateSf the corrective MeaBuicB 
liated below ace applicable worldwide. 



otillEe power outlet* for the combo keyboard and the device 
being affected that ace on different branch (circuit bceakec 
oc fuse) ciccuitSf or install kC line filters. 



This secies of Yaaaha coMbo keyboards uses fcequencies that 
•ppeac in the radio fcequency range and if Installed in the 
imediate proximity of some types of audio oc video devices 
(within thcee aetcre), interference may occur. 
This series of Yamaha combo keyboards has been type tested 
and found to comply with the specifications set for a class B 
coeiputing device in accordance with those specifications 
listed in subpart J of part IS of the FCC rules. These rules 
are designed to provide a reasonable measure of protection 
against such interference. However, this does not guarantee 
that interference will not occur. Zf your combo keyboards 
should be suspected of causing interference with other 
electronic devieesr verification can be made by turning your 
combo keyboards off and on. If the interference continues 
when your keyboard is off, the keyboard is not the source of 
interference. If your keyboard does appear to be the source 
of the interference, you should try to correct the situation 
by using one oc more of the following measures: 

Relocate either the keyboard oc the electronic device that Is 
being affected by the intecference. 



In the case ot radio or TV interfecencer relocate the antenna 
or, if the antenna leado-in is 300 ohm ribbon lead, change 
the lead to co-axial type cable. 

If these corrective measures do not produce satisfactory 
results, please contact your franchised Yamaha combo keyboard 
dealec for suggestions and/or corrective measures. If you 
can not locate a franchised Yamaha combo keyboard dealer in 
your general area contact the Combo Service Department, 
Yamaha International, 6600 Ocangethocpe Ave., Buena Pack, CA 
90620. 

If for any reason, you should need additional information 
relating to radio oc TV Intecference, you may find a booklet 
prepared by the Federal Communications Commission helpful i 
"Bow to Identify and Resolve Radio — TV Interference 
Problems'. Tnls booklet is available from the U.S. 
Government Printing Office, Washington D.C. 20402— Stock 
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